Two-dimensional echocardiographic determination of right atrial emptying volume: a noninvasive index in quantifying the degree of tricuspid regurgitation.
Contrast echocardiography and inferior vena cava ultrasonography are useful techniques in diagnosing tricuspid regurgitation (TR) but are not helpful in estimating the severity. Using a computerized light-pen method for tracing the right atrial (RA) border during systole and diastole in the apical 4-chamber view, single-plane volume determinations were calculated in 10 normal subjects (Group I), 18 patients with atrial fibrillation (AF) and no TR (Group II), 14 patients with mitral stenosis and mild TR (Group IIIa), and 8 patients with mitral stenosis and severe TR (Group IIIb). TR was quantitated as absent, mild or severe by contrast right ventriculography. The RA end-systolic volume was 36.4 +/- 13.1 ml in Group I patients, 59.1 +/- 16.8 ml in Group II patients, 76.9 +/- 55.4 ml in Group IIIa patients, and 154.6 +/- 57.3 ml in Group IIIb patients (all Groups versus Group I, p less than 0.001). The mean RA emptying volume, which equals RA end-systolic volume--RA end-diastolic volume, was 15.3 +/- 5.0 for Group I, 17.7 +/- 3.0 for Group II, 30.4 +/- 8.0 for Group IIIa, and 71.6 +/- 25.4 for Group IIIb. All 8 patients with severe TR but none of the 14 patients with mild TR had an RA emptying volume greater than 40 ml (p less than 0.001). In addition, all 28 patients in Groups I and II but only 4 of 14 patients in Group III had an RA emptying volume less than 26 ml (p less than 0.01). The mean RA pressure measured at cardiac catheterization correlated with RA emptying volume (r = 0.71, p less than 0.001). Thus, RA emptying volume is useful for separating severe TR from mild TR in patients with mitral stenosis.